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Forecasting methods for flash floods in medium and
small rivers in humid regions and their applications
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Abstract; Two methods were adopted in this study to forecast flash floods in medium and small rivers in humid
regions; the Xin“anjiang model was applied to areas with sufficient historical data, and the API-Nash model, in
which the rainfall-runoff relationship method is used for runoff yield forecasting and the Nash runoff model is used
for flow concentration forecasting, was applied to ungaged areas or data-deficient regions. A case study was
conducted in the Tunxi Watershed in the mountainous area of southern Anhui Province, using the two models to
simulate flood processes in the watershed. The results show that both models had favorable simulation results. They
presented similar accuracy in calculating the qualified rate of the flood volume, and the Xin“anjiang model had
higher accuracy than the API-Nash model in calculating the qualified rate of the flow peak and the deterministic

coefficient.

Key words: medium and small rivers; flash flood ; forecasting and early warning; Xin’anjiang model; Nash model;

rainfall-runoff relationship ; Tunxi watershed
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Fig. 1 Flow chart of watershed digitization and topography extraction based on DEM

3 HIERREA AR
3.1 mEsR

R K R 2696. 76 km® | 483 HY [ 2R B TR 1, 60 T30 4R 22 KU X, A B 17 °C
A TREATPYAL K, KA T4 E R 2 AR N, Sl G IRER 28 SO 5 B B e sl 8¢ Ve e A2
K, HBRLEWEZEEWN, B Z b2 6 X, 2RI 7 105 200 KE M) AR 1 2, ik & FL AL
T FEM G KAEH . BB P9 = AR AR, Bk e/ N DL R 494k 5 2 43 530 1398 m, 116 m,380 m,
FHXT I 220K AP RARERT RN 1600 mm, FEFITEAE N AEBR P BCOA 15 4—6 H 200, B & 2 4E R
W) 50% , 5 KA BEE 9 E ;7—9 AN EAL Y 20% , F2RINE, W) RAEN AEPRZE LK, A
MR R, S SAH DA T AR e AR TR I RE AR TR SR AR PR | B O S VR A
HEEL,




618 ERCPNE N 440 &

EFWEE TR R B R AT KT B BB O O AT B K A A 11 AR A
1983—2001 £ F R R At R A K Tl 88 Uil P i ok RN A WY
3.2 ETHRIKBEHKTMBEMELAR
3.2.1 RBLPBAFAE

HRAf R R F i S OO, DXl TR0 TR 75 12 | i 128 2 2 L AT it o B, 4 Tl 8 D 4 )
IrOH 11 AN EITR (18 2) o BT AR AR 1,

F1 WEREETRESRIERL
Table 1 Sub-watersheds of Tunxi Watershed

TR R [LIg 2V & TR km?

T 0. 098 262.07
/NI 0.103 275.74
2O 0. 096 256.71
[RCAn 0. 125 334.50
HOB 0. 164 436. 87
raE | 0. 055 145. 88
LIRS 0.058 155. 16
£ e 0. 054 143.13
® A 0. 096 256. 13
KX & 0.061 162. 19
EH2 fEREasttn=E fiti A 0. 091 241. 64

Fig. 2 Division of Tunxi Watershed
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JE L% DEM B oAb , R AR ER Table 2 Geomorphic parameters of Tunxi Watershed
UREHLS SR, W 2, R 2 S TR e s CPEITK/ LREEY P
: ’ - . gy TRECR km km? AL km?
BACASK(2)  FIHZE L R R A2 H 1 120 4.043 1757.3921 14. 645
IE A 3. 069, 2 26 9.429 1763.539 1 67.828
3.3.3 Nash BER A%k #52 3 4 39.983 2373.2837 593.321
4 1 21.023 2696.7674  2696.767
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3.4 2 FhKBIRME R RN AXTEE for Tunxi Watershed
2 T A TR T 7 Tl VR A AL 45 S
%3,

2% 3 W PERBCT APL-Nash BEAYEYEI(E N 0. 80 , B 22 VT (XAT) B YIS (EH 0. 94 5 PEHL AN iR 22715
H1 API-Nash FERUFURT VIR B G A% R I R 92% 5 bW AR X 152 22315, APL-Nash A H 154630 72%
TR RN BAR RN 84% , 1Kl 5 ST iE 5 1986061108 5t 7K S S5 A4 i) 37 F ak FRER X 1
#3 WiE API-Nash #HEIFNFRIT ( XA)) MBS L RYSMEE ST

Table 3 Statistics of simulation results of API-Nash and Xin anjiang model for Tunxi Watershed

K A ] HEE AR 2/ % LA IR 22/ % W BLAT ] 1R 25/ h T e Ve R AL
API-Nash #580  XAJ A5 API-Nash #50  XAJ A% API-Nash #5  XAJ B%  API-Nash #51  XAJ B

19830511T08 -3.8 -8.79 -5.8 -1.8 -1 -1 0.95 0.95
19830514122 -5.2 15.08 10.0 9.5 -4 -1 0.95 0.93
19840605T02 -21.2 -3.20 -31.0 6.3 -4 0 0.70 0.98
19840830T08 4.8 7.20 -17.9 -5.5 0 5 0.94 0.98
19860611708 15.5 -7.35 2.1 3.3 0 -1 0.63 0.95
19870501 T08 5.0 -13.19 13.3 -26.7 0 -1 0. 86 0. 81
19880507 T04 -19.8 -11.28 -30.8 5.8 -3 0 0.83 0.94
19880611701 -15.2 —2.44 -5.1 13.0 -1 0 0.76 0.90
19890612106 -12.7 2.46 -20.7 -0.7 -3 -1 0.91 0.98
19890630T23 -9.3 2.57 -28.6 13.8 -4 -1 0.83 0.96
19900611T08 7.9 7.85 0.6 -6.0 2 -4 0. 69 0.94
19910630T08 -25.0 -2.30 —42.0 -25.4 -3 1 0.71 0.93
19910725708 16.1 5.70 4.7 -34.1 -5 -3 0.56 0.90
19920620T00 8.3 7.94 2.8 -0.7 -3 0 0.85 0.97
19930527T00 12.1 -3.52 23.6 -19.7 -2 -1 0.77 0.97
19940501T00 12.6 3.61 17. 8 -3.0 -2 -1 0. 86 0.98
19950515T00 5.5 1.19 -7.4 4.3 -4 1 0.76 0. 94
19960601T00 10.2 -3.23 -11.6 0.5 0 -3 0.92 0.98
1997070208 6.0 20. 80 -3.9 9.8 -4 -2 0.78 0.95
19980501708 14.9 0.70 -5.5 9.5 -6 0 0. 82 0.97
19990622T15 -7.6 10. 10 0.1 8.4 1 -2 0.92 0.95
19990824 T08 2.7 0. 60 2.6 -19.5 -4 -1 0. 80 0.95
10010501T08 16. 8 5.47 13.0 -11.3 -3 -1 0.73 0.91
10010620T08 -17.3 -8.70 -26.4 -14.5 -8 5 0.78 0.93
10010709T08 12. 4 22.20 12.9 20.1 1 2 0.74 0.84

M3 B 5 AT LR AT APL-Nash 580 b 548 2R 92% s LGS & K02 72% , 1 Pk REOE
0.8, K8 LR ITHARAE , BHUEE R R AT, B VTR Ui A% RN 92% |, BEIGE A AE R 84% , 1 1
FRESE R 0. 94 FEB| P RTARARME, BUGER RAF, XTHORE , P & A48 28— 30, AR 25 B & VI
RIE T API-Nash FER1
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Fig. 5 Simulated and observed hydrographs of flood No. 1986061108 at Tunxi Station
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